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Abstract 
A new technology for the training of engineers is offered, named as of Professional Activity Imitation Education 
Technique (PAIET). This technology is being tested at the National Research Nuclear University (NRNU MEPI) for
many years. Its basis is establishment of training equivalent of professional activities of specialist after graduation. In 
order to ensure the rapid reproduction of skills and functions of engineering activities by students, they are included 
in the "habitat" and they participate in the implementation of real projects. In the process of scientific and devise 
work, as well as learning sessions, they gain experience and skills of real engineering activities. 
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1. Main text  
The traditional (informational) education technique, which is used in a higher education, is in 
contradiction with the needs of the economic development of the country. The main reason is that the 
technique not only ignores the basic laws of intellectual development of personality, but also contradicts 
them. Essentially, in a traditional technique, one goal - the development of professional abilities to 
productive activity - is replaced by another - the successful implementation of the academic plan and 
obtaining good grades for tests and examinations. And the task of developing students' creative abilities is 
not specifically raised. The existing technique was developed more than 4 centuries ago by John Amos 
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Comenius [1], and was based on "class and lessons" educational principle. Expert and experimental 
evaluations of a person's ability to produce knowledge shows that creative abilities of the person are not 
very high. However, according to the authoritative American psychologist Abraham Maslow, creativity - 
is a creative orientation, innate characteristic of all but lost by a majority under the influence of the 
environment [3]. In this respect, the traditional system of education plays a negative role. 
This principle was used as a base for the development of Professional Activity Imitation Education 
Technique (PAIET), which is being experimentally tested in the Moscow Engineering Physics Institute at 
the Department of "Molecular Physics" for 20 years, specializing in "Applied Ion Physics" [5]. Its essence 
lies in the implementation of the learning process as a training equivalent of professional activities of 
specialist. The key principles of PAIET are based on the following. At the beginning of the 4th, and in 
some cases 3rd year, students are given a complex task to create a new analytical tool, the development of 
which includes all the main stages of professional activity of experts outside the university. This task is 
implemented as part of a through project, which includes interrelated semester course projects with access 
to the practice and to the diploma work. List of academic disciplines is formed, based on the professional 
needs of the projected activities of a specialist. In each of all disciplines practical tasks are allocated, 
which are components of a complex problem. I.e. implementation of self-consistent tasks, related to the 
engineering, calculations, preparation of models, essays, modeling, and construction occurs. Students are 
actively involved in participation in scientific conferences, competitions for young scientists, publications 
of scientific papers. The maximum support for the complex of arising problems is placed on general 
scientific disciplines that were already mastered. The shift in emphasis of studied disciplines from goals 
for taking tests/exams to achievement of results in practical activity takes place. Students participate in the 
activity of real professional environment, which suggests their continued work in the scientific laboratory. 
The main objective here is mastering of methodology of creative activity with the help of subjects of the 
environment, the intensification of information exchange and transfer of professional skills to students 
from teachers, specialists, and from senior to junior students. The use of psychological tools in the 
implementation of the emotional state of students to enhance the intellectual professional activity. 
Individual and the group work are organically combined. 
Establishment of educational analog of projected professional environment is an important step in 
implementing new technology. This assumes constant scientific, project and engineering work of students 
in the science laboratory. According to LS Vygotsky [6], personality reproduces abilities and functions of 
subjects of the environment. The main objective of the teacher is activation of the students’ work in 
mastering of advanced methods of intellectual activity. Professional activity imitation model eliminates 
the principal disadvantages of the information model: 1) it gradually eliminates stereotype of mental 
activity of the student "learned - passed" ... "learned - passed", which was created on junior courses, 2) 
eliminates transfer of students to the following semester, or course, with gaps in knowledge in any 
discipline or its subthemes. That is, consider not only the positive (for tests and exams) grades, 3) initiates 
formation of students' needs in professional activities and motivations to creative work, to lay down the 
foundations for the development of creative abilities. 
Special seminars, professional activity games, students’ work directly in the research laboratory under 
the direction of any of employees or senior student are used as elements of the professional environment. 
Students learn techniques of modeling and engineering design, using modern computer means and 
software products in the laboratory. Mastering occurs by means of work on separate parts of a through 
project. In the technique used, the process of knowledge development by students has the following 
additional features. Certain disciplines are mastered by non-traditional approaches: students are assigned 
1) to give lectures, 2) to regularly prepare sections of the course with a mandatory summary. For lecturing 
whole material of the course is divided between students (3-5 people) and they present it alternately 
during the lecture hours. The role of the teacher in this case is to control the correctness of presentation of 
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the material, to discuss the results, to add to the topics that were not reflected by students, and to 
formulate problems that enhance students' understanding of the material. During mastering the subject 
(with a mandatory preparation of summary) the method of group discussions in class is used in 
accordance with the academic schedule. Defense of course projects, essays, analytical reviews, results of 
lecturing and group discussions of materials of mastered disciplines are used as a semester control for 
subjects listed in the academic plan. If the teacher drew the conclusion that someone did not master the 
material, then discussion is repeated with that student. 
Psychological tools for support of learning process play an important role in described educational 
technique. Great attention is paid to the formation of motivations, establishing their connection with the 
situational needs of the students (through awards, appointments to positions with payment, etc.). 
Psychological means are a key tool for improvement of students’ motivation to actively participate in 
creative activities. Generation of something new is an emotional process, and the student does not have 
skills of "swinging" the emotional sphere. Of course, teaching methods of psycho-intellectual generation 
[8] is one of the main objectives of the teacher. 
Use of the described technique offers following positive results: 
x The effectiveness of specialists' training increases dramatically. 
x The time required for graduate to adapt to the professional environment decreases greatly. 
x The ability of graduates for productive creative activity develops more intensively. 
x All diploma projects are unique and their results are published in scientific journals. 
Over the past 6 years, students who studied according to PAIET received 8 diplomas of 1st and 2nd 
degree in competitions of young scientists. Two students were awarded with trips to international mass 
spectrometry conferences. Eleven articles were published in scientific journals with their participation.  
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